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*f 0g&5 lRa f jp2 05 7f@tt5 2 ^ii^o ft, HI 5 (a) Hi3V>TH, — «fc L 
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Zftjj1-2> 0 m 1 0 9 -y^0|&5 1 (±, y f Lxm^^o -77, i2 co^ 

y^lII8&5 2 11, Xl^-y'yyft LT$tjf&1-& 0 BP*., SlO?7fiK5 lMi2 
C07 -y ^EIS&5 2 co|*Jg&£ls-55-7& ? 2^-r&o -colS*, $ 1 h 5 8 J±, Xt) 

h 5 7HA#£ft&A>t>M-i-co^$&2f£, fiP^jgifc&fc 1 / 2 fl-JS L^m^M^O 
UT1, 0UT2 7)^$^^o 
[0 0 3 3 ] 

*107-;fiK5 1 Of - ^ tti^Q i: * 2 W 7 y f IK 5 2 Of- * Ay^^-D 
tco^M*Pi^fi^3 coffi^JS^5 9 a 7&*«M§c S *i 4 „ i 1 ©7 7f 1 O 

*P2^(1^4COffitJ^5 9 b**««ESfL* 0 ^3 cotllytJ^T-5 9 aWi4 0|li^ 
^5 9 b K<fc •)»2ttJ^#- h 5 9 JMLtv^o ^> 15 (a) iz^-fid 1 co 1 / 2 
yj-JS]f# 2 1 0 n 1 IJ & iitjl&cofg 1 CO 1 / 2 7>^f# 210a-210 (n-1) li, 05© 
m2mi)#- h 5 9«riitv>4v^ 0 IK, 13 5 (b) C^ti3Wl/2*®S2 3 0 
ntt, 11 5 (a) tC/^-rm 1 CO 1 /2frm& 2 1 0 n £: IQtt£fltJ&3 *LTv>£ 0 
[0 0 3 4 ] 

5 ^•^HI{^2 7 0 fi, H6I:^J:tI:> Afi«a(V D D H»*cS*i*» 1 co;ftW3£#t 

z L is^2<oftfiSi:zL2, ^ i <r>n&i&&LZLiRv t tis2 <o%mw^z\.i tmzmmv 

S S fcOWKSMaSft, # 1 Xt)+°- h 7 3 5^3AJ* - h 7 5 KSfitSftfc* 1 co 
^M7 77>U^ 2 7 0 a, £ 1 O^Wffict/tZLi RIT* 2 coJIMfctZi^ tffitfcmSi 
VS S i:OWK««E$n, i2A*#- h 7 4»y f #4A*#- h 7 6 tc«SE$ tL^» 2 
cor^^y^ < ^r+l-2 7 0 b Zmt-Zo 
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[0 0 3 5] 

HK, H 5 ( a ) 1 <D l/2^ig2 1 0 n<7)^ 1 itt^*"- F58 (4, [H 6 H/F"t" 

5 + 7 0 <nm^Xt)^- b 7 6 tC^^^n^o i fc, SIO 1 / 2 1 0 

n»i2iKM- 5 *-fr@g&2 7 0<O|3A** - b 7 5t:fttt$*li 0 H5 

(b) Oi3«l/2^g2 3 0 nOf ltlltl'f- b 1 5 8 f4, HI 6 tc^i" 5 ^+MHS& 

2 7 0<Oi2A^^- b 7 4 i:ft«c§<i4 0 3 <£> 1 / 2 55"iSf? 2 3 0 n <F>m 2 m*#- 
M5 9(±, 5 + 7 0 <Dm 1 A2J#- F73 d8M£$ft& 0 

[0 0 3 6] 

m i (oyrfr/u y7 ^ 2 7 0 a \±. mi wm2(Dmmns 1 , 82, # 1 
»*t8 ncFu^^is^^ ^3 xtj^- b 7 5 cy- h*«»«$*t, ttiiiv s 

7& ? f#^$n, t&3 A*--*- h 7 5 cy- b^SM^sn, f&iim^v s s uv-x#ii$ 

1 colffig h 9 > y'xn r 1 0 £mz.&o m 1 <£>M1&**8 1 f±, m^'-K- b 7 7 

* ? T r 1 0) K W >K V 1 <7^tfr F7>y^?Tr 1 &01£2<7>M 
W) h 7 y ?T r 2 ^ii^o I&2 OHf&#8 2 {4, ffi;fr*"- F7 7HKy^ yff&Wi 
Sft, HAi*--n3 liy- b *U # 2 omv;t ^ b 7 > ? T r 1 0 <7> K 

W ^KV-*7& ? ^£*i£f£3 OlIKl b 7 y ¥77 T r 3 Rtf* 4 <7>Mi& b 7>y^ * 
T r 4 £Hx&o 
[0 0 3 7] 

-yV, i2Wf7;WN'7>X5^t2 7 0 bli, 3 Rtffc 4 <DmW)H 8 3 , 8 4, m 

3 COMKJW 8 3i:KM> 7&*gs£& Zti, # 4 A* b 7 6 £ r- b $ *L, f&fS:* 
IVSSCV-x $ *i£ £ 3 <DM : MM b 7 > ¥7, 7 T r 1 1 , £M <DMMn 8 4 1: 
FV^>^ll?ii, »4 A^I'f - h 7 6 Ct^- ItliV S S CV-X 
^«i$^i4Wi«h7>yX^Tr 12*flx.4o £ 3 OMtbtt 8 3 (4, til*** 
-F7 7CKl/0!l s Si^, ^2A^*'-h7 4C7 , -F^ii$^ ^3^>«%Si 
h y y¥77T r 1 1 <D ^ IC V - *L£ 5 <7)MW) b V y ¥ 7 7 1 r 5, 
^6 coMSft b 9 y ¥77 T r 6 £1ix&o £M <7>l£i&*t 8 4 (4, b 7 7 Kl"f 
> $ *L, i2A**-F7 4i:y-F ri^M £ tl, fjl 4 OISS b 7 > * T r 
1 2 <D K 4 > IZ v $ n& 3£ 7 <7)ill b v > ¥7 ?T r 7, $8 <7)Mi|j b 9 > 

? T r 8 £1ix.£ 0 
[0 0 3 8] 

5 ^r+hIUS& 2 7 0OtB^*°- b 7 7 14, El 4 tc^i"^ 2 OtJ-JWUUI® 2 2 001/ 
2*SS2 2 0 a KgNScSflSo fill, »2, fjl 3 , Wi4 0ia«h7>yX^T r 
9, TrIO, Trll,'Trl2, ffl ~~mS<DMW) V 7 y ¥ 7 9 T r 1, T r 2 , T 
r3, Tr4, Tr5, Tr6, Tr7, Tr8t Ltli, WilfnMO S b 9 > ^ 

[0 0 3 9] 

5*-»7-|I]S§2 7 0 H f4, ^1 Oi^jlv^f-f- f iti3 0^Mif f si:)J*AA$n-6o 
ilOWA7>X5^2 7 0 a (4, ^ 2 f 02 ^ 4 f 02 t * T ± 

u ymg-tzx nmWirZo --ft, |2©mA7yx^t2 7 0 bii, H l ^Htf 

f 01 t^3 7}-Mi{f-^ f 03 1 zn-vrmmz x nmn-n>o ^^-9-iig&2 7 0 

<r>mtim^r f 2 fi : 

f2=foi*f03+fo2*fo4 (10) 

£&&o H5 (a) nmifrmm-z f 01 <n&tet.n 2 frmm^rf 02 o&mini. 2^1:9 
ojsrnrv»-6 0 lej^tc, us (b) i,z^-rm3^mm^f 03<ouft£m4ftmm*f o 4 

Of5ffii:(4, Hv»tc 9 OJg-f^Tv^o L7t7& ? oT, « 1 ^ilM^ f 01 ^cos w i , %2fr 
f 02 *sino»i. ^ 3 ^fflfll f os ^coso.2, ^ 4 f 04 ^sin^ 2 1 43 < t , 
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^ (10) J: *K 5 ESS 2 7 0<7>ai^<f-^ f 2 i± I 
f 2=cos(ui • coso>2+sin<« i • sin«2 

=COS ( <t> 1 - (O 2 ) (11) 

ttt&o 5 @i&2 7 0 ti, S (11) ^<b53^&«^ ^r£l&oM{I^;&5^t£Jft 
^ tts LTv^ 0 
[0 0 4 0] 

ftzmw-tZo tiu mi<vmm(Dfm^i&z>mfa%!iftm®&2 aomi^tmminmm 
f±4tB&i- £o H4 tc^i-^ i <Dftmm&2 1 o (i, mi <7)mGE*u^)i&4g?i 1 4 a»<b a^js 

T-2 5 *ftLXfcmZti&%:Wim j ^ f vcoOSSi^S-it^o CCT\ Id 1 O^EUfS 

2 1 oo^jt^ 1 / 2 n t-t& t, mi mmmn^ f i<r>m$Lmi : 

f 1= f vco/2 n (12) 

t&2> 0 ttz, m3 <Dftm®&2 3 0 (±, m^M^- f out $3w^ 
jH[ni^2 3 oo^mt*- i/2 n £i-&£, »3^iiM-^- f 3<7>mmmt : 

f 3= f out/2 n (13) 

l/c^ot, f vco> f out t-t& m2<Dnmmw j i5- f2<?)mfemi : 

f 2= ( f vco- f out) /2 n (14) 

ht£%> 0 %2 (nnm&m^ 1 2 &m 2 <D$-m®m2 2 ocioic i/2 m ^$*i& 0 - 

ol^ta^f-^ f outii : 

f out = ( ( f VCO- f out) /2 n ) /2 m 

= (fvCO- four) 2 n + m (15) 

t^^o it (15) £ fo U t(:^v^Ti< t : 

f out= f vco/ (2 n + m + 1 ) (16) 

[0 0 4 1 ] 

— y^mm2 4 atfjryfcmom^. m$L%tftm®&2 c otB^m-^- f O u t o 

fout- f vco/2 ntm (17) 

[0 0 4 2] 

C:<7) «fc •? fg2 <Dmifo<7)M1&^£tU$^ m 1 <£>53^[l]g&2 1 0 , m2<DftmMffi2 2 

0 , Rum3 <D%-mmm2 3 0 nnu^^M^n 1 <r> \/2^m^2 1 0 a - 2 1 0 n 

, §2(0 \/2%mWt2 20a~220n. Sc7^3 <7) 1/2^^2 3 0 a-2 3 0 n 
[0 0 4 3] 
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(m 2 <DnM<omm<r>mm) 

(I, W 0#£{f-^S C £f?l3 ©7>/lHl&&2 3 1 ©f£3 © 1 / 2t>J£|§£3 3 0 

-f&lniz LXii^^o BP*>, »3W l/2*Sg3 3 0 fi, HI 8 t^^i" 4 n fc, ^ f) # 

AMi^CK, i 2 OttJ^S?- 6 6 i$ ni. f - ^ A^S^D , & 1 <OfiJ*F3SHF- 6 5 

cti^tn.stef-^AMTD^'-^tt^ii «5 7fiiiB6 1 w^mz-m^ 

9 tc««S*i-6 U -t 7 h^T-R, fjl2 ©AtlST-6 4 Kgigg$;h.*RiE* n y y- A 
MT-CKa'-, |lO5?f-0R6 1 ©^-*ffi#*?-QK»*g3*l*f'-* Ay^ 1 ?- 

D;<- , * 1 5 (c»a$n*r r -^m^3i : 3 : -Q, *2 Ottl*^6 6 tc^igg 

fSCIi> «l)SxiW6 9 £y>LTff? 1 07 y ^@g&6 lR0 f *2©97f @K6 
2 0>'J -fc -y hSS^RKfciiSftSo LT, * 1 ©7 7 ■f-[l|g&6 1 R 0**2 ©5 y *-0S& 
6 2(i, D*)fx.j|f SCCIl.C-C, 9 y"f-»f^«:fltJhi-4o -©fc^> EllK^1-;*7 

[0 0 4 4 ] 

(i3 0*I©fl) 

M<7)i3^iwfli:#^PL Llil 0 Oli, H9 ^-^4 9 tc, «oo#x.ffi 
■^^IHfi&3 Srfilx.-Cv^v\ir^|g 1 c^UfcPLLHR 1 £H&£ 0 
v^Tfi, [2] 1 K^LfcP L L @S& 1 ©ftJ&i ^-C*4 0 Sfc, 09CftPLL@Bl. 
0 Oti, H2 fcR«l^*#*«III»^»J«i-*ifc3&nrriB-C**o 
[0 0 4 51 

5gK, i9 fc^-r«Jfc»:$W8IIIK2 e<Dm2<7)frm®B2 5 1X^*3 055-^0^2 5 

mm^2 5 2 £0^3 ©#JllUii&2 5 3 t LT, 7n ^^v^iS^tfflLt^So 
:tii:WLt, * 1 Jf& 2 5 1 o55-JgJt*±^gg-C&&o -ftWC, yn^7V^ 

, m2<Dftm®m2 5 2x^*3^1162 5 3 e>nifiMa&&tt# 10^01^2 5 1 

©WlfMSIift&J: »5 i>i&< te&o m2<Dfrm®%i2 5 2 RZ/m 3 <Dftm®ffi 2 5 3 ©-eft? 

7?-m&2 4 a LTV>5 0 
[0 0 4 6] 

ifc, a«»53'®III»2 e<7>5*+MHj&2 7 Hi, f>-f 2jnit#LS & "5T 

1 K7*L£^?&t$:7^IIJg&2 a tli4. 5 *^®f&2 7 1 ti, #L<(4 
H 1 0 K^i-J: 0 fc, 13 6 H^Lfc^ *-9-0S&2 7 0 ©H 1 <om.W}M 8 1 S^2«il 
W82fcfl OlSg h7>y^^Tr9M'i2 £>«SEiSi h7> ?Tr 1 Ohf)| 
t:««cSft, *5A*-f - h 7 8 »C««S*lfc* 1 <D3c&®&8 5ZMz.Z> 0 5* 

tiR 2 7 1 ti, * 3 ornmn 8 3 xtr* 4 <Dmmw 84ti3 otai h7> * t 

r 1 l5U f l4«iIif7V^^T r 1 2 fcHKgM££*U *5A2M*~ h 7 8 
^$ft/;i2 0^iS§8 6 ^«x^o *5 A^jK- h78 fcttttaBjfrfc <7>3c!&lf-^ S R 

vs't-wxtiztiZo m i <v$im®ffi8 5 fi, ^msso's^-cs^-c, SI 

<D^mn 8 1 Stf* 2 <?)^ifr*t 8 2 * 1 (OWSSM h 7 > y X ? T r 9S^2 ©IIS 
F7>y^nr 1 0 tO«S*^tSo t£ 2 8 6(4, XmSRO'S^ 

-H£o%>T, * 3 ©££!&** 8 3S^4 0ilit8 4 i: * 3 <DW. : Mm h 9 > v** * T r 
11X^4 Ollig h 7 > y 7 ? T r 1 2 t Oli^Jeit ^ o 

2 7 1f4, x^f^S^)Si:T^#ift^i:J!jp#it(^i:^^^#x.^^<h^PlB^^>5,o ^ 
M^-Sli, mx.iXW9 IZTfiLtzP L LESS 1 0 OO^CPUCJ: ^#fc#&^ft-2>o a!c 
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[0 0 4 7] 

m 1 0 K^f ffl 1 <Ox&Is]{£&8 5 ti. £ 1 <7)MS!iW8 1 \z KU>f s*u |5 A 

b 7 8 icr- b ^ 1 F7>yX^T r 9C V -Xrt^M^ft 

Ttfis i v^-yy b 7 y V7. 9 T r 1 3 , i2©iU^8 2 K KH 1 Vt^^SjH, 

!5A^f- b 7 8 b7^}£M$*U SI 2 <0%ffiM. h7>yXHr 1 0 i:y-X^ 

}f 3i Jn/:|20^^yf>/h7>yxnrl4 > if 2 <OMWlit 8 2 H K U -f 
^£ ft, *5XM-b7 8i:y-h ri f $^ S 1 F7>yX?Tr9CV 
-Xtf ? t££t£ft^ifl3 <7>*>f v^y? b ?yiSA?T r 1 5. # 1 O^Ifc*t8 1 U Kl/^f 
ft, ^5 A#*°- b 7 8 ^y- M*g?«§ft, |2^)lilll-7>yxnr 
1 0 iZ V - * 7^1^ §tlt^40X^7f >7^7>yX^Tr 1 6 £D! x £ 0 
[0 0 4 8] 

#2 03c^|a]g§8 6 fi, i3WllSif8 3{:KK^SiR$<i, »5XM- 
b 7 8 \ZY- hmgmZft. ^3WlISh7>yX?Tr 1 1 C7-7#M$n/:| 
5 -f y -f- y 7 b 9 y 9 T r 1 7 , ffl 4 Ogtfr*t'8 4 tc K U -f >7&*gM£S ft, ffl 5 
A^J'-K- b 7 8 tcr- bri*gM££ft, ^4 om»fL^ F7>yXHrl2 t:v-^* f Sftt 
$ ftfc£ 6W^;f>^h7>y^nrl8, %3 <DmWsM 8 3 C Kk-f yifWim $ 
tl, $5 b 7 8 icr- b rt^MSft, % 4 OlSS F7>y^?T r 1 2C7- 

titzm 7 -< y y y b 9 y vt* 9 t r 1 9 , ^4 (Dmmn s a k k p -r > 

^ffiitt $ ft, ft 5 Aft*'- b 7 8 icy- b ri s ^ $ ft, m 3 OltiS h7>yxnr 1 
1 iZV-^a>m^titzms<D^-f 7f>?'^7>y'xn r 2 O^lix&o 
[0 0 4 91 

m9^ffiv^-c, ^m<Dm3 <D^M<D%mAz&&mfe$kftm®m2 e <nm\^%^ 
rfi, mm-t&mwzmm'fZo » 1 2 5 1 ^tuj 1 ©KSitf f 1 

^IStliS (1) CftJ:^:: 

f 1= fvco/a (18) 

T**o ifc, »3 0^HIIIK2 5 3 7^ffi*^*»3 0««ftfir#f 3 ^«ffl[fBfett3* (2 
) u^i-«t "9 iz : 

f 3= fout/c (19) 

-C£>&o 5 ^-9-|aK2 7 Hi, ft 1 O^0IES2 5 1 ft 1 Wftmfcfe^r f i t 

o ioT, f vco> f out t, 5 ^•9-HIjJ&2 7 1 Otb^j^Oj^^icf 2 (i : 

f 2= f i± f 3 (2 0) 

h£& 0 S (18) TkV (19) (20) mtA-f&i : 

f 2= fvco/a ± fout/c (21) 

f 0 ut= ( fvco/a± fout/c) /b (22) 
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iiioS (2 2) *fout i:ov^i< t : 

fout = fvco/ (a b + a/c) (23) 

^J&*)£o 0 5$; (2 3) X<0, #|x_tf a = 4, b = pT^?, c = «>, 2 , 4 t L/zmS (~ 

fout=fvco/ (4b+ 10, 1, 21 ) (24) 

tff&t)M.-o 0 (2 4) <fc *) , b = 1 <7>f;§-^ JSf£ifc53^HIE&2 e »i, 1/2, 1/3, 

1/4, i/5, o^-ajt *o *tz. b = 2<Dm&, mmkfrmm& 

2eli, 1/6, 1/7, 1/8, 1/9, ©frSJtfc 

[0 0 5 0] 

10 0 5 1 ] 

(m 3 <D%m<nmm(om 1 n^mm) 
o o o<7>m-mm$-m®m2 1 &\ m3<D&m®&2 5 3 1< **iaj»2 7 1 tom-mst 

Ztitz7 4 )V?Mm3 0 0 ^Mi:fi^t LtUv^o 7 * ;i^E|g&3 0 0 t LT(i, 150 
[0 0 5 2] 

@90f30^@K2 5 3 KtM v '9 ;H3S&£ffi t , i3©Hitif f 3 (i^r 

&&$ttiZZ£ iot, 5 *-9-@i&2 7 1 K*5V»T\ ^«/ilt7?& < , i^SE 

«*!:i=fLTiiIftiA s 1f^fcfi^o Z<D^^ 5 *-9"l3g&2 7 1 tfmjjlr (O 

1, 312, 1^3^111^2 5 1 , 2 5 2 . 2 5 3 Ofrmiti *ti?til / 2 , 1/ 
4, 1/2 tL, 5&««#f vco*9 [GHz] *l^Mif fi = 4. 5 

[GHz] , i2^itflf f2 = 4 [GHz] , % 3 (D&ffiWim ^ f 3 = 0 . 5 [GH 

z] , m^M^-fout = i [ghz] tta&o as 3 owjsim-^ f 3 nnEiiafe**^ 
ifi^tt^t, mtHs-^ f out = 1 , 1. 5, 2, [ghz] h&£ 0 ts 

fc, i2<7)|iMff f2 = 4, 3. 5, 3 [GH z] OS&gc>5*ai^$tL* 

>IhtC&& 0 f 2 T'{±, glft<7>/g|?£|fc4 [GHz] tf>-fCiS<3. 5 [GHz] H^^'J 

[0 0 5 3] 

7 -r )v^m^t3 0 0 t ltsku -7 x-X7^ )]s?*m^fzm&, nmw-^izmm 
-rzi* (i) stFiiifciitMj (q) 

*l**3**Wife*2b*WKJRl3l!fe< d t^-eiSo i3^1IIK2 5 3# 

* * 3 oss® f 3 <o # v x r«-^jjE*fc* tt * m$t &j kjr nm-rzt we § 

-5> o 

[0 0 5 4 ] 

(* 3 <Dnm<r>j&me>m 2<r>-mm) 

*%w<n% 3 (Drntb^m^Wi 2 <D$zftm^&%> p l leu® ioou ui 1 2 h?f 
-r«t 9 m3<nftmmm2 300 u*tu m^w-^-f ou , izttx.xmm* a? ? t r z 
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@ii£2 7 1(4, iDfSWW^fftWili^iTi^o <DfrfflMt&2 3 

0 0 t4, 013 tc^-f J; n $ 3 <D 1/2^®S2 3 0 a- 2 3 0 k (k ; 2 

JJLtOSEft) o ft, M^iit5$3^1S2 3 0 a^A^t:I$?O7UW 

2 5 0 0 7& s «f£S*i& o *»H!«:*JSt4*3 0*IIS2 3 0 k Offi^K 5 2 7 
l**««c$*L4o wtL|;WLT*lSy f »2^IIIK2 1 0S^2 2 0(i, El 4 t Hft 

[0 0 5 5] 

BEtcai^fcHiK«[^«igK2 a-2 f f±. tmm<vmwLm.frm®miz x mmztitzft 

3 iisjij f 3 oHafea^se-a-r izmm-t^v m&&*>z> 0 

[0 0 5 6] 

^jft^rii6*a«[»[«-aiai»2 gi^a-e^o H^> ^2, ao f »3^s^2 1 

0 , 2 2 0 , £<^2 3 0 014, 1 / 2 fl-JBSO^&ftflfcK «t rj -f-nWflllS $ ftS fcifc, 

o 

[0 0 5 7] 

(» 3 OilOflWi 3 O^f^J) 

*&wom3<vnm<Dmm<Dm3<D^fmiz&&mwi®.frm®&2 ht txmi 4^ 
tiTi:, hi 2 oft j&ictjnx., %2<D$-m®&2 2 0RZFm3<Dftm®$&2 3 o i w-e- 

K2 7 0 0 £flSx. *>&V> 0 * 1 ^ffi^ffl 5 *^|IJg& 2 7 0 0 (4, flx.MTBI6 H 
iCM^titt^o SP*>il^tiJM^tlll^2 7 0 0[t Mltftta^^SrUffnT*! 
4#«-C**o ifc, »3©M2 3 0 114, # 1 C0ffit/ffl< ^r+MUS& 2 7 0 0t:|4 

[0 0 5 8] 

#lx.(4\ e»#^JR$ (ETC) A Ui5V»TU\ 5 7 9 5 [MHz] , 5 8 0 5 

[MHz] , 5835 [MHz] , 5^5 8 4 5 [MHz] 0*ft^ftOj||j!£»7fr*;|&5? 
£ft&o BP*,, P L L0S&1 0 0 2 ^ETCy^rAi;£ffltS^ BEEWJffllligS 1 

4 14, f t^;H:ii:.t:t5 7 9 5 [MH z] , 5 8 0 5 [MH z] , 5 8 3 5 [MH z] 

> M5 8 4 5 [mhz] ov^-ftL*»ojaa[»^i&«-r*o - m\Tkxf^2<o»m 

@S&2 1 Oay'2 2 0 (DZti^tifrmtti l/4tt5i, & 1 <£> #5 &{§-!§■ f 1 14, 1 
468. 25 [MHz], 1458. 75 [MHz], 1451. 25 [MHz] , W 

1 4 4 8. 7 5 [MH z] <7>V>-f fr^OJi^fct ifc, ^^n-y ? f r <DW$LW 
£360 [MH z ] t-?Z>o 

[0 0 5 9] 

^3<7)^HIS&2 3 0 1 (4, n 7 * f r * 1 /2 8 8 frM LX 1 . 2 5 [ 

MHz] <Dm%LWL*#-f2> % 3 (DMm^m-^r f 3 £±J&-f£o 5 *-9-@]&2 7 1 {4, Hi 
OrtJaSMB-* f i«S?) s l 4 6 8. 2 5 [MHz] fiM 

*3<z><sjs»H8-s-f 3^i«iits, ioig*, *2<o«a«[«f 2 «a«[»tti 4 6 

0 [MHz] fc^^o £*lU*tLT, 5 ^rtHIS2 7 1 lift 1 f i^M^M 

#1 4 5 8. 7 5 [MHz] * 1 OMifefir-^ f 1 3 f 3 

•ftta-r^o ioTi2^®Mf f 2<7)j^r£ifci4 1 4 6 0 [mhz] 5 

[0 0 6 0] 
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5 **r®&2 7 1 {±Hl <V&mWim^r f i<Dm%L%ttfl 4 5 1 . 2 5 [MHz] 
<7)^£\ ^ 1 <7)i^lg|^l-^ f iS^3 <7)]^^|^i^- f s^iMit^o 4oT, ^2<7) 

mmmE^ f2<Dmfcm*i 4 s o [mh z ] t&£ 0 ek, 5 *^@i&2 7 1 «»i o 
mmfom-^rfiomfo&tfi 4 4 &. 75 [mh z ] n^sff f iRvm 

3 OitSig^-t f 3 ^if«LIt4o 0 2^)ilMif f 2 ©lM(±l 4 50 

[MHz] £&& 0 L/ct^oT, m2 (D^mmt^r f 2 C9j£]?£ifc(4 1 4 6 0 [MHz] & 
(7 1 4 5 0 [MH z] (O^fW^iSrSo f£ 2 O^illfllSS 2 2 0(4, f£ 2 <7>iSJ!?&#-5§- f 
2 & 1/4 53-JiU 3 6 5 [MHz] 5^3 6 2, 5 [MH z ] <T> v»-ffttf»a>fflifcB:*# 

[0 0 6 1 ] 

-7?, ^3o^nnijf&2 3 o i ti, ^)v\zfczxm4 (Dmmmm^ iA<nm ; mk* 

15!)x.f45 [MHz] 31^2. 5 [MHz] OwWCt^t^o ii^ny^f rOi 
?M* ? 3 6 0 [MHz] <Di§^. % 3 O^Jl ®3& 2 3 0 1 (±, ^iH? n y ^ f r * 1 / 7 
2 S.l>' 1/14 4 {Z-^ti^'tlftffl LT5 [MHz] #^2. 5 [MHz] Ojg&gcSrWi - 

10 0 6 2] 

BP*>, ffi^M-^-f outOjg^St7&*3 6 5 [MHz] $4 (DMmmt^r f 4<7>Jl$t 

iCi±5 [MHz] fctfc5£S*L* 0 i^l^atffiMf f outOJS«C# ? 3 6 2. 5 [M 
Hz] <0i§£-, i4 0i^ti-tf4(7)Mi:li2. 5 [MHz] *i& 0 
3k. 4 o<ov»-rno^^^;K7>S^75*«ffifWI»l&4gS 1 4-C4iS$*itv^^t:i3v» 
t(>, $loa5*ffl^^i(S2 7 0 0OltJ^Mt4:3 6 0 [MHz] [:§o:H ? t* 

[0 0 6 3] 

795 [MHz], 5805 [MHz], 5835 [MHz], RXf 5 8 4 5 [MHz] 
<D^-?tlfr0>miSL&-?f&M-t&}*&. IfW^n^ f r<Dm%LWLt±5 [MHz] t % 

4 fcS&tgM- f vcoOHiU[»[fcOJt35*aEft-C4 < i^ii^X^y 

o 

[0 0 6 4] 

*5£w<vm3<Dmmmm<nm4<Dmm^%zm'm®.frmm&2 i 

5 H^i-J: 9 ^, HI 1 4 <7)||)j£i:iDx., H 1 <D&tim < ^r+MUg& 2 7 0 0 izmfiLZtitzm 

4<D$-mm9&2 4 o, i4^i»2 4 o 2 om^jffl 5 2 7 0 

1 , m2<D&ijm^ **rM&2 1 0 1 6 fc<0wrc««§*ifc#5«>#jsiiH» 

2 5 0 SriitiidEtt^o #2 <*>m;frffi^ *-*0*&2 7 0 1 14, «ili!6 fcleJtfcK 

[0 0 6 5] 

i4©^ill^2 4 0(4, $ 1 Offi^JB 5 *^H!g&2 7 0 0 ir h <D% 5 (DftmfcM^r f 

3 6 0 [MHz] t L, m4 <Dfrffl®m2 4 0<Dfrmtt* 1 / 4 t-tt, % 6 <D&m&. 

m^t 6oajfess:(±9 o [mhz] <h&£ 0 

[0 0 6 6] 

IC, fil5<7)53-JS0S&2 5 0(±, ft 2 Officii 5 ^Hi® 2 7 0 1 frh^mi <D&m®i 

ii*frm-t2>o mz <7>&mm&2 3 0 2 «4, m2<nmt)m 5 ^-9-@»2 7 0 1 u$ 

8 0W^{ 8 »tSo i8W«Mf 8 «S^l 0 [MHz] ttSt 
, ^7 0J^^^f-t f 7 OJI»fttt8 0 [MHz] ifc, ft 5 <£>^Ji[I]g& 2 5 0 

(Dfrmit* \/2 t1r2> t, ft 50#J§]|5I8&2 5 0©ffi*MI:ll4 0 [MHz] t & £ 
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o 

[0 0 6 7] 

Z<D£ -? %3 <Dfrm®&2 3 0 2li, 1. 25 [MHz], 2. 5 [MHz], 5 
[MH z] , 0 [MH z] 0-?-il-?-n«t^4it^o o y ^ f r (DM 

V£8W ? 4 0 [MHz] -C$>Z>m&, %3 (Oftm®&2 3 0 2 ^Witfl 1 6 iZT^irmf&t 
tiitUiO 1. 25 [MHz], 2. 5 [MHz], 5 [MHz] , SO'l 0 [MH 

z] o-eti-rfto^&ifc^j&t^ &o mi 6 ^1-^3 <7)5t/§J0K&2 3 0 2(i, ss* 

xy- KiI$ft/^3W 1 / 2^/g§?2 30a-230e ZWitZo 2&B*mf&'?Z> 
%3 <T> 1 /2 55-)Hf?2 3 0 b(i, ^ 8 Oi^jlM^- f s L T II 1 5 Ktf "Till 2 Oft 

Tjffi^ +-9- ®^2 7 0 1 tC^i-^ 0 3f£@ W4|£g£f||j&1-&fil3 0 1/2 53^312 
3 0 c$.?7 2 3 0 d(±, ^4 cOi^lD^ff-^- f 4 LT^ 1 OfiS^ffl 5 ^r+MHg&2 7 0 

0i:«t4„ ft*^&£t#/&1-£#>3 0 l/2#J!Sf 2 3 0 e (i, % 3 (Dmmmw^ i 3 
?:4SLT5 *-9-[eIg&2 7 1 tcUt^-T^o 
[0 0 6 8] 

±i5<7)j:9t3, *5%m&m i -^3 (Dmmmm^ £ ^xmnttz^, cohs^-sr 

&&1-f&&&oqMf±-o#§i^£Pil5El-& &o-e&& ^sm-r^#-e{i^v^ 0 clonal 

[0 0 6 9] 

•y^-nii?&2 4 a^££«i$/h&y ^ X£i^*i-& ^ t^i^t il 

£ Q 7 -f ^^HIS&(i, EI 3 y ^|§I£§2 4 b 3 <£>#jgi3je&2 3 t 

[0 0 7 0] 

BEfcifc'<fcS& 1 -#3 <DMM<V%mi-33^rii, PLLi^l, 10 0, S^'l 000 
- 1 0 0 3 lzX1jZ*i2>mm? n -y * f r (i, ^if^n y 5 5& ? f&£.£-£Tv>£ 0 

Lt>L, mm?*?? f r li-ML^Ii? n y 5 75 ? f&£$^&d£^{±$£^ 0 gp 

^ 1 -m3 <omi&<7)Mm-%& P L H^l , 10 0, lOOOli, Sift'/m 

[0 0 7 1 ] 

±*Lfc#2 tf>Sattf>5&S8KiJV*TW:, m3 0frm®&t 2 3 0 t 5 ^-9-@]S§2 7 0 
&L&&m®&2 b fcRItSlU, ffi^JflR^ 6 tm3<Dftm®&2 3 0 fc*>|B|K*>r y^H]S§ 

2 4b^ix.^hLTU^ 0 ifc, m2<Dmm<n%m^&^x\t, 1 / 2^ttt 

HO l/2 5Wi»Kl&<b-f. «Al/LC*««rfiJfflLfcl/2«-H»«:fflv>*ii:35*t?# 

o 

[0 0 7 2] 

UK. »2 Of|]ffi<7>Mi0^tf^!l t LT, m3 <Vfrffl®&2 3 1 0#J|£<7>»3 <7) l / 2 
5M1£?3 3 0 tc^rj i)fxif S C/0 ? A77$n^,^<7)^^i5:^Il]S&2 d Co^tiiL 
fco L^L, ®*)Wz.m-%S C(i, 130 \/2frm&2 3 0 a - 2 3 0 nO^ftlCA 

[0 0 7 3] 

& 1 & 0*11*2 cymi&nfmjZ&^Xte, X4 y?-®ffi2 4 a, 2 4bOTl~ 
& 4 <7>m» h 9 > v * ? T r 9 > TrlO, Trll, T r 1 2 , £ 1 ~ s& 8 <nmW) h 
y V vX Hr 1, Tr2, T r 3 , Tr4, Tr5, Tr6, T r 7 , T r 8 Htn 
M0SF7>y^HlKv^ o L^L, /<>f 7 h 9 > v*X * (B J T) , 
IfM^^y^? (JFET) v3 7h^-A*'J7ilf»F7>^? 
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(MESFET) , itiih7>yX^ (SIT) , ^U^mMfg. h 9 > v * ? (HE 
MT) ^<^»^^ K7>vX^^fflort^-*^-i:(±^l^-e*^o fcis, nMOShv 

[ 0 0 7 4 ] 

±^L^^3 0^Sfe<7)f^Hjo^-C(±, 5^r-^IUS&2 7 1 ^{HU^B 1 OiC&M 8 5 
$.0 ! lg2<7)3c&[I]{&8 6 1?!)£fft0J3 L/^o L^L, ^ 1 O^0S& 2 5 1 t < * 

•^H]g&2 7 1 tOF^^^IalSS^Iix.^.- t K «fc <9 5 *->f®$&2 7 1 C^M^^tS 1 
« CI ttf-oimt ££ 0 S&Wi, ^3<7)^HIS§2 5 3 t 5 ^H]j&2 7 1 tOWK^lft 

[ 0 0 7 5 ] 

h^, mz^i&cofm^mifm^&^^xte, m3<r>ftm®$&2 s 3 t<**Y®&2 7 

1 1 011:7 ;i^@g&3 0 0 %mffi.1-&zt iz x <o . % z vymmmt^ f 3 o^HM 

fr£l£*1-£-H?!l£raL*:o L^U ^3 055-iiHIJ^2 5 3 0i&^iiJ^^31< L, H3 

iKi-^i-^-iilcj; *k m3 (DMmmE^ f 3 ^i«p-M53-^*1-&-<b6T5Tf£-C& 
£ 0 a^tfjicti, fjf?3 <7)^H1S§2 5 3 ^TOO h 7 > "JTs 9 <7>n#i&ART?mW}1&iji* 

oT, »3 <7>53^i|g&2 5 3 tC^M^fttP-r-S), -SWiftgR h 9 > * <OY- Y 
< ■r*Xfi*iiltllURIsIJ» i S:ft*P-*-**^ffi«:fflv>iitfftv» 0 
[0 0 7 6] 

mzft^tzmi ~-m3<DmM<nMmjz&^xit, 5^-9-111^27, 270, 271U 

T^w-?- h-fe;v5 ^-^fc-ffiffli-a — L£#\ *~;w*- h-tr^5 *+)-<bt±#l&£ 

"C&tH£7 4 ;i/*Elg&3 0 0 i: Ltffflf^o 
[0 0 7 7] 

0 2^1 0 0 3 £ETC y^tACItltS-' W*K9§Lfco L7>L&7) ? ib, ^HSS 
[0 0 7 8] 

[0 0 7 9 ] 

[El 1 ] *5&W<nm 1 P L LUIMM^^tyn y ^0-C*4 

o 

[HI 2] *5tW<vm 1 P LLHIBi^-fi^iSlCty 'J -> 

[EI 3] *5£W<7>m l oii<7)fi^iI01i:#l> P LLi^M^ft/n ? * 

I in 4 ] #s& m <r> m 2 *> mm <r> mm k % %> m m&frm m s§ <o mm * & -t ~r n * * m -e 

[ins] ei 5 (a) a, *&w<om2<DmnmmAz&zmfa$t.frm®&izm^*>ti 
zminfrm®&<n \/2frm^<r>mfiL<D-m*7F-tmi&mx^ us (b) *n 

H^O^ 2 C0^Jfe(7)^tI#^jgM^^liII^^fflv^tL<2>m3 O^IH^O l /2 ^ 

[hi 6] *&w<7)m2 <Dnn<nj&mz%&m%L&frj%wi&izm^htLZ 5 ^-y-ias&o 
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o 

[Hill] $fb^©!3 1 Of P LL®ffi<7)mm*7f;1r 

mi 2] ^m<om 3 <Dnm<ofm^m 2 p l L^(Dm^^7r:ir 
imi 3] ^m<Dm3(omm^fm(Dm2(Dmm^^mmm^mm^<Dmf&i 
[mi 4] ^%w<Dm 3 <D^nmm<vm 3 <D^%m^i%& p l Lm&<nmj&z^ir 
imi 5] ^w^m3<Dnm<7)fm<7)m4<Dm muz&zp l Lu^^m®.*^-? 

imi 7] *&wvz<DM<Dmm<DfmK%z>p l Lnn&ojiii&^i-rn y ?m-c 

«b -5> o 

[m 1 8 ] 118 ( a ) fi, 1 / 2 ^SSO»«S:^i-|lKI2|-C* «3 , m 1 8 

(b) ti, m*oi/3^s^>fll^«:^EI&lil-e**o 

[0 0 8 0] 

1, 10 0, 1 0 0 0 - 1 0 0 3-PLL [HS& 

2 a - 2 j •••jaafcafe5frjgigg& 

3-^0 0#x.1i-t^IaIiE& 
5— ^*g?n y 

i o-JtiemgiaK 

1 1 -teffiJfc«« 

1 2— ■f'-Y-v^^y 

1 3 — n — 7 -r )V 9 

1 4 "-nwxm^WiSt 

2 1, 2 10, 251 — 1 OSHSIIa|g& 
2 2 , 2 2 0, 2 5 2 -fjl2 W^BB 

23, 230, 231, 253, 2 3 0 0 - 2 3 0 2 — H 3 O^IUiS 
2 4a, 24b — *>f ■> -^HIS£ 
2 5-A7JST- 

2 e-tftfJJT?- 

27, 270, 271 -5 3r-9-E]g& 

3 1 — 7"D^777^* > ? 
3 2 7n-*?>? 

3 3-&t>mffl®m 

5 1,61 1 09 7 -f-EIK 
5 2 , 6 -;f0iS 
5 3 , 6 3~f& 1 <DXtl1tis=t- 
5 4,6 
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1 i 

2 1 



2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 



114, 116. 1 1 7 ••• 7 <; v 7°7 U -y 7° 



0 0 
5 0 



6 5-m 1 OffiftJfiHF- 
6 6-fS2 Wffi^JBT- 

1 5 8 1 h 

i 5 9 -%2 mux- Y 

» l A**- h 
^2 A* h 

*4XM- h 

9 1 <7)M«J*t 

f& 2 <7)ii)^ 
m 3 osiifr** 

$ i (Dic&mm 

, 112, 113 
— ANDHISS 

a-210n-KlOl/2 

a - 2 2 0 m-S& 2©l/2 ^Hf? 

a -2 3 0m, 3 3 0-i3 O 1 /2^® 

a — H 1 <D9*7*)V;<7 5 ^ 
b •••|2<D^^M7 >X 5 ^r-f 
, 3 0 1—7* fl^lUgS 

o-m i om^jB* 
i —#2 ^m^ffl^ 

H 1 <7)^ijj h 9 > -77n * 
fg2 <7>mW) Y 7 > V7. * 

Y =7 y * 

0 — 2 ©ill Y^y ? 

1 — H 3 O^gEiSi F9> 9 

2 — * 4 omasasi F7> 9 

Z 1 <D7.4 v f-y 9~ Y 7 y y * 9 
4 20X^7f/7h7>y^^ 



i4<7)i 
i6<7)ii 
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T r 1 5—^3 «Xfyf>^F 7 > * 

T r 1 6 — * 4WX^7f>^'h7>yX? 

T r 1 7--^5<7)X-r 7f >7h7>v7^ 

T r 1 8 — 1& V 7. 9 

T r 1 9-m7<DXj •y*>7Y 1 7>i/X9 

T r 2 0 -m S <t>X 4 y *y 7 Y J > V X 9 
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